Transient tetany occurred in 3 cases of the personal series, one of which included a parathyroid on the specimen. Though these 3 cases of tetany occurred in toxic patients it is interesting to note that parathyroidectomy occurred more often in non-toxic cases. The incidence of inadvertent parathyroidectomy remains about the same in the larger personal series (Table 3) since it includes 2 cases in which deliberate marginal biopsy of suspect tissue was done to convince sceptical assistants.
In the personal series of cases the position of the parathyroids on the specimens is recorded as follows: Lower pole 8 cases; upper pole 3 cases; no site specified 6 cases (4 of these were only found in histological sections); biopsy 2 cases (both inferior glands). The inferior parathyroids are therefore more at risk than the superior ones. Conclusions: Inadvertent parathyroidectomy is much more common than is generally appreciated. The high incidence in this series is, we believe, better attributed to the zeal of the pathologists than the clumsiness of the surgeons. Most of the subjects of inadvertent parathyroidectomy suffer no apparent tetany or other penalty from gland removal. Indeed, tetany often occurs in the absence of parathyroidectomy when it is usually transient and presumably due to bruising of parathyroids. That tetany is more common after operations for toxic goitre is probably due to the greater vascularity of the thyroid and other local peculiarities in such cases. The practical lesson to be learnt from this research is that, despite the exercise of considerable care at operation, inadvertent removal of parathyroids is not uncommon. It rarely causes serious trouble, but it is clearly a hazard which, together with rough handling of parathyroids, every surgeon should try to reduce to a minimum.
That care in this connexion is important is shown by the recent publication by Painter (1960) of figures from one hospital in which a 13 % incidence of permanent tetany is recorded following 46 operations for toxic goitre. It is further underlined by our own observation at one hospital of a thyroidectomy specimen which included four parathyroids from a patient who suffered bilateral recurrent nerve palsy as well as permanent tetany.
Clinical Experiences of the Lesser Known Manifestations of Hyperparathyroidism
Arnold S Aldis FRCS (Cardiff) Generalized osteitis fibrosa cystica as described by Friedrich von Recklinghausen is a rare disease, but its clinical features are so striking, and its pathology so distinctive, that the condition is familiar to every medical student. So also is the fact that the condition is due to a tumour of the parathyroid glands and this has led some to the false conclusion that tumours of the parathyroids must be equally rare, for it is not sufficiently appreciated that hyperparathyroidism due either to hypertrophy or tumours of the parathyroids may produce many other symptoms than those of osteitis fibrosa cystica. This would be of little consequence if these other symptoms were always associated with diagnostic bone changes of von Recklinghausen's disease, but this is not the case, for hyperparathyroidism may result in serious and even fatal disease without producing any clinical or gross radiological evidence of bone lesions. When all these conditions which may result from hypertrophy of tumours of the parathyroids are taken into account they can no longer be regarded as rare, and their recognition is important for they are both serious and at the same time eminently treatable, at least in their earlier stages.
It is the purpose of this paper to draw attention again to some of the ways in which parathyroid tumours may present other than with the classical picture of von Recklinghausen's disease, and which have been encountered in a small series of patients seen and treated in Cardiff. The importance of parathyroid tumours in the genesis of renal calculi is now sufficiently well recognized to exclude this subject from the present paper, although some still seem to regard even this wellproven association as of more academic than practical import.
The first mode of presentation of a parathyroid tumour to which I would like to draw your attention is the condition of Pitressin-resistant diabetes insipidus. We have had 3 such patients in our series and in none of them were there any obvious bone changes. The first of these patients to be seen was perhaps the most striking and his story will serve as an illustration of the condition (Case 1). In passing it is of interest that probably the first case of osteitis fibrosa cystica ever to be described, exhibited this symptom at one stage of the disease. I refer to the description of 'An Extraordinary Case in Physick' made by Dr Thomas Cadwalader of Philadelphia in 1745 and sometimes wrongly attributed to Dr Silvanus Bevan who communicated the account of the case in the Philosophical Transactions of the Royal Society in 1743: 'The wife of one B.S. in the year 1738 was taken with a Diabetes with the usual symptoms, viz. a frequent and copious discharge of urine, a gradual wasting of the body &c.'
Case 1 A man aged 37, a winding engineman in a coal mine, was admitted in April 1955. His main symptoms had been extreme thirst and polyuria which had been present for two years, and which had been accompanied by a loss of weight of nearly 3 st, and by anorexia, constipation and occasional vomiting. He had been in the habit of taking large bottles of water to work with him and in addition used to drink up to four pints of milk daily, and even with this excessive fluid intake was sometimes so thirsty that he would drink water out of puddles in the street. When admitted he was severely dehydrated and his tongue was so dry he Fig 1 Patient before and two months after removal of parathyroid tumour. A, 21.4.55, weight 44-9 kg. B, 21.6.55, weight 70 kg could hardly speak. He was transferred to the Cardiff Royal Infirmary from another hospital where he had been admitted as a case of diabetes insipidus which, however, was found to be completely resistant to Pitressin. His serum calcium values ranged from 15-8 to 17 mg/100 ml. The mean daily volume of urine was just under ten pints; it was always dilute, with a sp. gr. between 1002 and 1004. On May 18, 1955, a parathyroid adenoma buried in the lower pole of the right thyroid lobe was removed. In the following day he passed only 8 oz of urine of a sp. gr. of 1011. In subsequent days he passed volumes which varied between 2 and 4 pints. In five days he had gained some 10 lb in weight and in three months he had fully regained his weight and was back in full work and has continued well since (Fig. 1) .
The thirst and polyuria which are the presenting symptoms in such cases have been the subject of much speculation and do not seem to be fully understood as yet. It is probably the direct effect of the hyperglycemia rather than of the parathyroid hormone or hormones, as similar cases have been described in other conditions in which there is a raised serum calcium, such as sarcoidosis and vitamin-D poisoning. It seems also that, although in late cases organic renal damage may play a part, in early cases the effect is physiological rather than structural, as it disappears immediately the parathyroid tumour is removed.
My second type of presentation is the solitary osteoclastoma, illustrated by the following story:
Case 2 A married woman, aged 50, was admitted to hospital on April 11, 1959, complaining of pain in the lower end of the left femur for nine months and an obvious and increasing swelling in the same site for three months. On examination there was an obvious bony tumour of the lower end of the femur and the radiological appearance suggested that this might be a secondary carcinomatous deposit. X-rays of the rest of the skeleton were, however, normal and a biopsy of the bone tumour was reported unequivocally as a Grade 1 osteoclastoma. The patient's blood calcium was found to be in the range 11-7 to 12 mg/100 ml. On July 4, 1959, a parathyroid adenoma was removed from behind the lower pole of the right lobe of the thyroid. Following this the calcium fell promptly to 9.5 mg/100 ml but in spite of this the tumour continued to grow rapidly and a further biopsy was carried out as it was feared that it might have undergone malignant change, but once again a definite report of Grade 1 osteoclastoma was obtained. Since this time the patient has received radiotherapy from the cobalt unit and extensive orthopedic treatment.
The failure of the osteoclastoma to respond to removal of the parathyroid tumour was a disappointment as it had not been appreciated that a prolonged osteoclastic stimulation by parathormone might result in a true tumour which would be self-sustaining and propagating even when the stimulus was removed. Normally the cysts of osteitis fibrosa cystica regress and recalcify, albeit slowly, after removal of the parathyroid adenoma but there is ample precedent for the idea of prolonged endocrine stimulation producing true tumours in the appropriate end organ. There is of course another possible explanation of the rather disappointing response of this patient, and that is that she may be harbouring a further parathyroid adenoma. Some weight is perhaps given to this possibility by the fact that the osteoclastoma has responded poorly to radiotherapy with very indifferent recalcification and by the fact that although there was a prompt fall in the blood calcium to normal levels, it has risen at the last estimation to the extreme upper limit of normal, 107 mg/100 ml. The patient is being brought back into hospital for reassessment from this point of view. An osteoclastoma is normally a tumour of adolescence or young adult life, and the appearance of a solitary osteoclastoma in a patient in the later age groups as in this patient should raise the suspicion of a parathyroid tumour as the cause.
My next patient illustrates again the presenting solitary osteoclastoma but in addition provides yet another possible presenting symptom.
Case 3 A single woman, aged 54, attended hospital first in May 1957 complaining of an increasing tumour of the vault of the skull for two years. This had been accompanied by headaches and some dimness o vision and a gradual personality change, and there had been three epileptiform fits in the two years that the tumour was growing. She also gave a history of several episodes of epigastric pain and vomiting for three years. She attended at the neurosurgical outpatients and was found to have a bony tumour near the bregma which X-ray showed to be an osteolytic tumour of bone and it was thought that it might represent a hyperostosis over an underlying meningioma (Fig 2) . However, carotid angiograms gave no evidence of such an underlying lesion and the tumour of the skull was accordingly excised and was reported as a Grade 1 osteoclastoma. The patient next attended at another hospital a year later complaining of epigastric pain and vomiting and a barium meal carried out there revealed two very large gastric ulcers very atypically placed on the greater curvature of the stomach (Fig 3) . A partial gastrectomy was carried out. The surgeon expressed the opinion that the ulcers were malignant but the histology was reported as simple chronic gastric ulcer. The suspicion of malignancy was, however, raised again during her convalescence when she developed a post-operative chest complication and an X-ray of her chest was reported as showing small osteolytic metastases in the clavicle and one rib. While attending the outpatient follow-up clinic after this operation the patient slipped and fell injuring her left tibia. A lump developed in the bone at the site of injury and a biopsy of this lesion showed it to be a typical cyst of osteitis fibrosa cystica; and the diagnosis was at last made and confirmed by biochemical investigation. The patient refused further operative treatment until renal failure was far advanced and finally died shortly after her parathyroid tumour was removed.
The association of peptic ulcers with hyperparathyroidism has been reported by many authors such as Rogers et al. (1947) and St Goar (1957) . No explanation of this association has been forthcoming and although it is known that when the blood calcium falls below a critical level of about 7 mg/100 ml the secretion of acid by the stomach ceases, there is no good evidence that a high blood calcium is accompanied by an increased secretion of acid by the stomach. Ostrow et al. (1960) suggest that the incidence of peptic ulcer in patients with hyperparathyroidism is very little higher than in the rest of the population, but certainly the literature contains the record of many striking cases and in the patient I have described the ulcers were both multiple and large and most atypically placed on the greater curve.
In conclusion, I would like to mention a recent case in which the patient did not suffer from a parathyroid tumour, but which illustrates that hypercalcemia may cause acute or chronic pancreatitis. (The patient was a woman of 50 with multiple myeloma and a blood calcium of 22 mg/100 ml who died of acute pancreatitis.) It is true that pancreatitis is more likely to be a terminal rather than a presenting symptom but the association is I think important. It is interesting in this connexion that the first case of multiple endocrine tumours including parathyroid adenomas reported by Erdheim in 1903 probably died of this complication as at autopsy the patient was found to have a necrotic pancreas. Some 8 cases of acute pancreatitis complicating hyperparathyroidism have been reported in the literature.
It seems likely that a high ionic calcium facilitates the conversion of inactive trypsinogen as secreted by the pancreas into active proteolytic ferment trypsin and that this is probably the cause of the pancreatitis. The method of this conversion is a complicated one and is furthermore hedged about by a number of protective mechanisms designed to prevent such conversion occurring in the pancreas. The subject has recently been reviewed with experimental work by Haverback et al. (1960) , and it is probable that such conversion is most likely to occur in those patients in whom the blood calcium is very high.
These are some of the ways in which parathyroid tumours may present apart from the classical bone changes of von Recklinghausen's disease and an awareness of these possibilities will I believe lead to a more frequent diagnosis of these tumours and their surgical removal at a stage before they have caused irrevocable damage to the patient. DISCUSSION Professor C E Dent (London) congratulated Mr Murley on his excellent surgery as well as on his paper. On the medical side many patients were seen with permanent hypoparathyroidism following surgery to the thyroid, but he had no figures to indicate how often this complication occurred. He asked Mr Murley how far he was able to do blood tests for Ca and P on his patients post-operatively. Professor Dent had often observed the remarkable individual variation in sensitivity to hypocalcaemia, some patients with plasma Ca as low as 5 mg/100 ml showing none of the ordinary signs and symptoms of tetany. One could not therefore exclude hypoparathyroidism without blood tests.
Such patients were likely to present later with other complications, often psychiatric, sometimes with epilepsy, usually after fifteen years or so with cataract.
With regard to Mr Aldis's paper Professor Dent stressed the increasing number of patients with primary hyperparathyroidism whose diagnosis had been made accidentally. As in several other series of cases in the literature they had often been led to note renal stones only while doing X-rays for other purposes; in one patient the bone changes were noted first on mass radiography of the chest. In addition to these, however, there were 8 patients in their series of 67 to date at University College Hospital in whom neither osteitis fibrosa nor renal stones were present. These 8 were detected after the plasma levels were determined for quite the wrong reasons such as misinterpretation of X-rays. He stressed this here as he thought this must mean that primary hyperparathyroidism was a fairly common disease. They should therefore maintain a high index of suspicion and be prepared to arrange investigations on only minimal clinical or other indications. The obvious first thing to do was to estimate the plasma Ca and P.
Mr. Murley, in reply to Professor Dent, stated that post-operative estimations of Ca and P had been done in all cases for a short period. Several patients had shown an early fall in Ca which was occasionally quite marked. None of these people had developed obvious tetany. He had not done routine Ca and P estimations in all cases at follow-up, but the patients had been subjected to critical clinical assessment. He did, however, entirely agree with Professor Dent that hypoparathyroidism could not certainly be excluded without blood tests.
(Meeting to be continued)
